Objective: To assess the patient safety culture (PSC) in operating rooms (ORs) and to determine influencing factors. Design: A cross-sectional descriptive multicenter study which was conducted over a period of 7 months (October 2014-April 2015) using the French validated version of the Hospital Survey On Patient Safety Culture questionnaire. Setting: Of the note, 15 ORs of public and private healthcare institutions. Participants: In total, there were 368 participants including surgeons, anesthesiologists, surgical and anesthesia technicians, nurses and caregivers, divided into 316 professionals exercising in public sector and 52 working in private one. Main Outcome Measure(s): A self-administrated questionnaire investigating 10 dimensions of PSC (including 45 items), two items examining the staff perception of patient safety quality and reporting events, and five items regarding demographic characteristics of respondents. Results: The participation rate in the study was 70.8%. All 10 dimensions were to be improved. The overall perception of patient safety had a score of 34.9%. The dimension that had the lowest score (20.5%) was the non-punitive response to error, and the one that had the highest score (41.67%) was teamwork in the ORs. Three dimensions were developed in private sector, and none in public hospitals. Conclusion: This study showed that the level of the PSC needs to be improved not only in public hospitals but also in private ones. The obtained results highlight the importance of implementing quality management systems and developing PSC.
Introduction
The concept of patient safety culture (PSC) stems from the Chernobyl accident and has been since then widely spread and used in the speeches of politicians, managers and scientifics [1] . Several definitions of PSC, from different sectors, have appeared in literature. Nieva and Sorra defined PSC as the product of individual and group values, attitudes, perceptions, competencies and patterns of behavior that determine the commitment to the style and proficiency of an organization's safety management [2] .
In 1999, the report of the Institute of American Medicine 'to err is human' was a starting point to make patient safety a priority. The recommendations of this report focused on changing the culture at hospitals [1] . Thus, PSC has appeared in the field of health [1] . Care in operating rooms (OR) is obviously very concerned by this culture which needs to be sufficiently developed. In fact, surgical care has been an essential part of healthcare for centuries [3] .
However, despite the progress of surgery and anesthesia, the World Health Organization (WHO) makes it clear that the deficiency of surgical care quality and the lack of surgical safety are problems which still remain recognized worldwide [3] . Such fact explains the remaining high frequency of errors and adverse events (AEs) in OR [4] . Indeed, 50% of AEs in the health institutions occur in surgical units [3, 4] . According to the WHO, each year, at least 7 million patients suffer from surgical complications with at least 1 million who die during or just after an intervention [3] . It is important to note that more than half of these injuries are preventable [3] .
Like many countries, Tunisia is affected by the same problematic. Actually, a recent Tunisian study showed that 55% of AEs are associated to surgical care, 60% were deemed preventable [5] .
The French National Authority for Health related AEs rather to a lack of technical skills, than to a major lack of PSC among professionals [6] . Therefore, assessing PSC is the first step to improve patient safety and quality of care especially within the OR [1, 7, 8] .
OR high-stakes procedures are dynamic, and based on contributions from different team members. Many initiatives were conducted worldwide to promote safety such as the implementation of WHO surgical safety checklist which contributed to reducing morbidity and mortality [9] . Within this context, assessing PSC has been recommended as part of the health organization quality [10] . Assessing allows healthcare institutions to identify their strengths and weaknesses in terms of patient safety and to provide a clearer view of the aspects that require attention [11, 12] , in OR where PSC often varies by providers types and physicians' specialty [9] . The assessment of PSC was conducted in over 30 countries worldwide [13] . To our knowledge, despite the huge amount of accidents and AEs, few studies have been interested in OR's PSC [7] . The literature reported variations between countries.
We conducted this study to respond to the following research questions: 'What is the level of PSC in Tunisian ORs? And what are the PSC's associated factors?'. Therefore, our objectives were to assess PSC through exploring perceptions and attitudes of professionals in the ORs of all the healthcare institutions in Sousse (Tunisia) and to determine PSC's associated factors.
Methods

Type of the survey and setting
A cross-sectional multicenter study was conducted from October 2014 to April 2015. In Sousse, seven healthcare institutions possess ORs and were requested to participate in the study. All ORs in the healthcare institutions who accepted to take part in the current study were included.
As for participants, we included all healthcare practitioners working in ORs: physicians (surgeons and anesthesiologists), anesthesia and surgical technicians, nurses and caregivers. And we excluded those with <1-month experience, and workers.
In this study, the term 'paramedical staff' referred to nurses and technicians, it was used to compare them with doctors as the 'medical staff'. As for the term 'caregivers', it referred to nurses' assistants who are involved in care.
Measures
We used as assessment tool the Hospital Survey On Patient Safety Culture (HSOPPSC) questionnaire which was developed by the Agency for Healthcare Research and Quality (AHRQ). It was translated into French and validated by the Coordination Committee of the Clinical Evaluation and Quality in Aquitaine (CCCEQA) [14] . They observed that it was a valid and reliable tool to assess PSC. In this study, Internal consistency reliability was of 0. Our survey also examined staff perception of patient safety quality (one item), the number of events reported during the last 12 months (one item) and characteristics of participants (five items).
A Likert scale of five points was used to qualify professionals' agreement ('don't agree at all' to 'strongly agree') or frequency (from 'never' to 'always').
Data collection and analysis
In this study, we distributed a paper-based questionnaire to the participants after obtaining their verbal consent. They could freely and anonymously fill in the questionnaire and return their responses directly to the investigator. This study was approved by the common ethics committee of the High School of Sciences and Techniques of Health of Sousse and the university hospitals of Sousse. Administrative authorizations have been obtained from heads of different surgical department and hospitals' directors.
According to the user guide of the French version of HSOPSC questionnaire, if none of the dimensions' sections was entirely filled, the questionnaire would not be taken into account. Also, if less than half of the items in the questionnaire has been completed, or the same answers were given to all the items, the questionnaire would be illegible and excluded.
Data were entered and analyzed using SPSS 20.0 software and EPI info 6 for windows.
For general analysis of responses to different questions, we calculated the proportions of positive answers for each item. Thus, for the questions with a positive formulation, answers like 'agree' and 'strongly agree' were considered positive. For the questions with a negative formulation, the 'don't agree at all' and 'don't agree' were considered positive for PSC.
For each dimension, we calculated a score that represents the average percentage of positive responses to items. The dimension was considered to be improved when the score was ≤50%, and it was considered developed when the score was ≥75% [15] .
To identify factors influencing SC's dimensions, we used chi-square test to compare their percentages of positive responses depending on participants' characteristics (gender, work experience, healthcare institutions…). Statistical significance was defined at P ≤ 0.05.
Results
Among the contacted healthcare institutions, two private hospitals refused to take part. Thus, five healthcare institutions were included in the study (two public hospitals and three private ones) including 15 ORs specialized in different types of surgery.
Characteristics of the participants
Among the 544 targeted professionals, 17 illegible questionnaires were excluded and in total 368 questionnaires were approved and analysed. Thus, the response rate was of 70.8%.
The average age of respondents was 35 years ± 7.3. The sex ratio was 0.72 (M/F). Participants working in public institutions represented 85.8% (n = 316) and 14.2% (n = 52) worked in private sector. Among all of them, 46.8% were technicians (surgical and anesthesia technicians), and 72% had <10 years work experience ( Table 1) .
The staff perception of patient safety quality and the frequency of reported AEs:
Staff perception of patient safety quality in the surgical units was ranked as good in 53.2% and poor in 22.2%. Regarding reported AEs, 90.2% did not report any event in the last 12 months (Table 2) .
PSC dimensions
All dimensions had scores <50% and they are all to be improved. The dimension 'teamwork within units' (D5) had the highest score (41.7%) and 'non-punitive response to error' (D7) had the lowest score (20.5%). The results of all PSC dimensions and items are shown in Table 3 . Table 4 shows the associated factors with different PSC dimensions. With the exception of 'non-punitive response to error' and 'staffing', the rest of dimensions were significantly more developed in the private health hospitals.
Factors associated with PSC in ORs
The certified institution had the significant higher scores with regard to: Organizational learning and continuous improvement (P = 0.003) and Communication openness (P = 0.01) ( Table 4) .
Overall perception of safety (P < 10 −3 ) and teamwork across units (P = 0.008) were significantly more developed within the paramedical staff.
Dimensions of 'Frequency of reported events' and 'Teamwork within units' were significantly higher among professionals involved in risk management committees (P = 0.03, P = 0.02, respectively) ( Table 4) .
There was no association between age, gender, work experience and all PSC dimensions.
Discussion
We have chosen the topic of PSC in ORs because ORs represent ones of the most critical hospital units, both in patient safety and financial terms [16] and needs urgently a high quality of care with limited resources. To achieve this, developed PSC and correct management are an important step. Therefore, few studies were interested to assess PSC in this setting. Moreover, the present study is the first to assess PSC in Tunisian OR in both public and private hospitals allowing our professionals to be familiarized with PSC. A high level of participation (70.8%) demonstrates the interest accorded to PSC by our professionals.
In our study, we demonstrated that all dimensions are to be improved. Thus, many failures in terms of PSC must be taken [17] . Finally, the author concluded that patient safety competency was positively associated with perceived safety climate.
Staff perception of patient safety quality was rated as excellent or very good by 15.7% of respondents in the present study. This perception was less than what was reported in Saudi hospitals (60%). The difference could be the pursuing efforts to improve quality and safety of healthcare services in Saudi Arabia. Several initiatives have been implemented to improve safety mainly through establishing standards and initiating accreditation schemes [18] .
As reported in literature [11, 12, 19] , the dimension 'teamwork within unit' had the highest score. However, it was considered to be improved (47.67%). Taking into consideration such results and the Table continued fact that high-stakes procedures in OR are dynamic and based on contributions from different team members, an effective teamwork is required to ensure patient safety as it has been shown that the occurrence of AEs is closely related to a poor quality of teamwork in the OR [20] . A low score of the dimension 'teamwork across units' highlights cooperation and communication problems between the teams. These problems are one of the most common causes of the occurrence of errors in surgery procedures [21] . As a matter of fact, contribution and collaboration of units are crucial in order to assure continuity and quality of care for patients in OR. On the other hand, the lack of a quality management system (QMS) in most of our hospitals could explain the low perception of the past two dimensions. Kristensen et al. reported positive associations between implementation of QMSs and teamwork and safety climate [22] . The authors concluded that implementation of QMS is important as a supportive structural feature for promoting teamwork and safety climate. Moreover, certain countries changed their strategies to improve healthcare. As it is the case in Denmark, the focus has been shifted from a governance model that has been based on cost control toward a governance model that is focused on the quality of care and quality management alongside cost control [23] . Thus, Denmark is rightly seen as a pioneer in healthcare quality initiatives among Organisation for Economic Cooperation and Development (OECD) countries [24] .
The dimension 'Frequency of adverse events reported' had also a low score (24.2%). This could be explained by a lack of reporting culture and the fact that errors are always considered as a lack of skill but rarely seen as a learning opportunity. VanGeest mentioned the three common barriers to report AEs comprising the perception that reporting will not lead to change, the punitive systems and humiliation and fear [25] . Actually, participants perceived negatively 'nonpunitive response to error' (20.5%). This dimension showed a lowest score in many other studies [11] [12] [13] 19] and is considered as a problem worldwide. In our study, responses show staff feel that the errors are alleged against them and when a mistake is made, they feel that it is the person who the finger is pointed at and not the problem.
In this context, the Institute of Medicine declares that if there is a PSC where AE's can be reported without people being blamed, they have the opportunity to learn from their mistakes and it is possible to make improvements to prevent future human or system errors, thus promoting safety [8] .
Another dimension with a very low score was 'staffing'. Our results reported that there is not enough staff to handle the workload in addition to long working hours. Such conditions lead to a situation of 'chaos' in which staff work in 'crisis mode' trying to do too much, too quickly. In fact, lack of staff, work overload and unpleasant work environment are associated with adverse effects on patients, and favor the occurrence of errors in medical and surgical areas [26] .
Some PSC dimensions are associated with professional title or specialty, certification, participation into risk management committees and the nature (private or public) of the healthcare institution. Paramedical staff's positive perceptions are better in most dimensions. The same statement was reported by Nordin et al. [27] .
The nature of the healthcare establishment influences remarkably the PSC of health professionals. This difference might be due to the requirement of quality of care and the emphasis on patient safety by private health facilities. In fact, the quality of patient care contributes to preserve the brand image and reputation of the private hospitals.
Certification and accreditation are new concepts that are tardily introduced in Tunisia and there is even confusion between these two concepts and their meanings. Currently, none of Tunisian hospitals is accredited and among the facilities included in the study, only one has been certified ISO 9001 since 2010. Some dimensions were considerably better in this institution. Significant differences were found in dimensions concerning communication openness and the organizational learning and continuous improvement, respectively (P = 0.01, P = 0.01). These results seem to go hand in hand with the analytical results of the French National Authority for Health which confirms that the majority of surveys that studied the impact of the certification of health institutions in France and other countries indicate the existence of a positive impact of certification process of health facilities on the improvement of organizations, management and professional practices in health institutions [28] . This study provides an overall assessment of perceptions of safety among hospital staff in public and private OR institutions. We recommend the implementation of a strong and proactive PSC in OR requiring a leadership commitment and a teamwork encouragement. We recommend as well an establishment of a learning and non-punitive culture where the identification of potential hazards, the use of reporting systems and the AEs' analysis are encouraged. Thus, perceiving healthcare practitioners as key players in improving safety and healthcare quality.
This present study has several limits. The assessment of PSC using a self-administered questionnaire can be associated with a declaration bias. Indeed, self-administered questionnaire may influence the reaction of those who, for fear of reprisal or prosecution, will give social answers that do not reflect reality. However, this bias is more important in quantitative studies based on interviews [29] . We used the French version of HSOPSC. This version assessed PSC's constructs in our sample, which may be different from those meant by AHRQ [14] . This corroborates the need to adapt the tool to each country according to local ways of being, thinking, behaving and communicating [14] . Furthermore, HSOPSC does not calculate an overall score of PSC. The validation of such score is complex and raises the problem of choosing the dimensions to be considered and their weightings.
Conclusion
The study findings demonstrate that PSC is not developed in our ORs. We noted also an evidence of a positive association between the nature (private or public) of the healthcare institution hospital's certification, the professional title or specialty, and the participation in committee risk and PSC. Thus, improving quality and safety care by implementing the QMS and reporting AEs could contribute to build a strong PSC. Also, the implementation of the checklist and staff training seem to be necessary.
In future surveys, the reassessment of PSC is recommended to prove the effectiveness of these measures.
